. For sufficiently high linear charge densities, one anticipates that ions are "bound" to the polyion. It is therefore useful to recast the system as a bare polyion plus the bound ions (22-26). The solution is then an ideal mixture formed by the free ions and the dressed chains (22, 23) . Due to charge neutrality, the species in solution interact by a Donnan potential (22, 23) . This was exploited by Evans and coworkers (22, 23) to express the fraction of bound ions in terms of a thermodynamic quantity-namely, the adsorption excess. Observe that in the picture there is no actual binding of the ions. The dressed polyion formalism will be valid if it emerges that the fraction of counterions that are bound to it is invariant to salt concentration over a range and agrees with experiments.
. The solution is then an ideal mixture formed by the free ions and the dressed chains (22, 23) . Due to charge neutrality, the species in solution interact by a Donnan potential (22, 23) . This was exploited by Evans and coworkers (22, 23) to express the fraction of bound ions in terms of a thermodynamic quantity-namely, the adsorption excess. Observe that in the picture there is no actual binding of the ions. The dressed polyion formalism will be valid if it emerges that the fraction of counterions that are bound to it is invariant to salt concentration over a range and agrees with experiments.
Due to cylindrical symmetry, the ionic distribution around the polyion depends on the radial distance r from the center of the cylinder. We introduce scaled distance x = Kr, and potential y = eT/kBT. T is the electrostatic potential which satisfies the nonlinear Poisson-Boltzmann equation (15, 27) . The boundary condition is that as x approaches infinity, both the potentialy and its slope, dy/dx, approach zero. Gauss' flux theorem enables us to relate the surface charge density or and the potential gradient (27 (27) enables us to use a cylindrical surface to relate the surface charge density to the potential gradient.
The electrostatic free-energy per monomer for charging the polyion is fgelec= 1/rfgyo(0(')do', whereyo = y(xo) (22, 23, 28 Since the main contribution to the integrand comes from the region around y = yo, one approximates the integrand as 2/xof oO(dy/dx)dy (22, 23, 28) . To proceed further, we evaluate or by a self-consistent renormalization (22, 23, 28) based on the known result for a planar surface-i.e., by choosing dy/dx dy/dx -oa sinh(y/2)/sinh(yo/2), [2b] such that dy/dx also satisfies Eq. (28) . Evans and coworkers (22, 23) showed, without resorting to Stem layers, how an ion binding picture emerges. These authors took into account both the opposing interfacial forces at the micellewater interface and the free energies to transfer the hydrocarbon tails from water to an interior region that is nonpolar (22, 23) . If the micelle is a sphere of radius R and N is the aggregation number (22, 23) , then the scaled distance x0 and scaled potentialyo play the same role as in the polyelectrolyte system. Further, the degree of ionization, defined as 1 -y, in micelle (22, 23, 28) and polyelectrolyte systems is invariant to salt concentrations in the limit of infinite dilution (3, 4, 22, 23).
How accurate is the joining of the planar and the cylindrical solutions? This point has been analyzed in detail by Hayter (28) and by Evans and coworkers (22, 23) for ion binding in micelles by using Poisson-Boltzmann analysis. Hayter (28) finds that it is inconsistent to directly use the exact planar curvature dy/dx = -2 sinh (y/2) instead of Eq. 2b. Use of the exact planar curvature would lead to failure under conditions of low screening (28) .
The formalism proposed here can accommodate a description of the association constants (29) (38) . By explicitly including the full coulombic interactions between the monomers and between the counterions and the monomers, these authors find the osmotic pressure to be in good agreement with experimental data (38) . However, with an increase in the density of monomers a change in the conformation from stretched to coil is observed (38 
